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(57) Abstract 

An object of the present 
invention is to provide a sliding 
part having a crowning configu- 
ration by effecting surface hard- 
ening at a portion constituted by 
steel and a method for manufac- 
turing the same part. The config- 
uration and volume of crowning 
can be adjusted by heat treatment 
and processing after the surface 
hardening, and the sliding part is 
constituted by a single steel unit 
or includes at least one portion 
of a member forming a sliding 
surface formed into the crown- 
ing configuration through surface 
hardening is jointed to or fitted in 
a steel sliding part main body and 
made of cr~ — 



10 



\ 

13 



W09 7/0 0 3 7 4 



» A . 

» c »»*!■!««> s o k^t**!:*****-*-**** 1 

3. *Bft«xn«H*«t£ti:J:0. « » B © * * * * * » » ® S * • V > 

4. gffli^WI^t^t^- = 

5^ft<tfel^I*«»^l^»*SnTV»ii*«l. 2, 3, 4, 5, 6 
co tS ft BP S o 

w sst'^s^«ii*tt*^igi«tifni o o k g/mirfa 



( 3 ) 



WO 97/00374 



<Do*,'Pte< t fe 1 y»f#**i:t»*«nTW4l*a 1 , 2, 3, 4, 5, 

ii. ,iinniiiao^^>^^«« 5 Mta» 
15 ft © » id » A o 

fe ^i«itt^i-iast«^-ni o o k g/mm'tt±. 8 o or a 

A w » it ft . 

15. »MUMl t l^a«». j«t»H««» = 
,6. M.I*Ml«Er:i««. S»iT««»«'» = 

i7. M«xn««»i««"»' >5 *^>y»*««s 

! 8 . i o or- 7 o ot:t»»«*«i 7 

a s, 0 1 i s . 

, ^^^^iSitiDStfc^^tSit^ta^, 14, 15, 16 

17, i 8 ®<?rn*i:!Et©ii»»so*Sffi. 

2 0. mxife*«»»JnxT**ii**i 9«ce«o*»*a®*ift«. 



(4) WO97/00374 

2 1. ««fAnn«o»^^»«««»«««»» 
ffli*->a< tt, i frsi#*si:T**jnTM»*a i 3, i ■* . is. * 
6, 17, i8»«n*c«a««>»«»S (Z) *»**- 

2 2. IMSAMiao^^^W^t.WMtatt 

2 3. «H 4 WH«0»^>«*«» HSMt4H 
ti«M»*«tB»«»'««l oOkg/mm-Ki. 8 0 0 <C K 

2 4. ««xn««fc*o»»» = >'»*** ,r) ' , » , '*** T *"'* 

„H*S<tt.l«M6" M St.t.>5««13 l 14. 15. 1 
6, 17. 1 8 <0«*1!4> CE«0»»»«©«iS*. 

2 5. lIMAMi^OJ^^"*""""* 1 - 5 " 



(5) WO9 7/0 0 3 7 4 

[ % BJ © » SH & K 1 

t«i»*ttt«sn***®« | i B ** t * !,lllftl,J:tf * oliS * l: " 

;i©*7*->*flStt«** <W»> »lMPISa 6 3 - 2 8 9 3 0 6IIiE« 
& ^ & , S W H BB 6 3-2 2 5 7 2 8 KlH«©iBft®*^^^*- fe55y ^^ 

iiBtLTffl^^ffi [ea*SIVol. 39.No. 10, (1985) 

p i i 8 4] fc £ c «t <o m s n x v» s . 

ft it , Dp & m. & K £ & * * n « * 5 * - > ^ * £ w « ** * C T b * 5 ' 

% PJ CD H 5* 



(6) WO 97/00374 

if ft SB ft 
* 0 S it ft tt . 

M $ * * o 



(7) WO 97/00374 

& f ) . * fc ffi ffl r * m # © a 0 & t* k «t 0 £ «s h © ftJ m # ^ & * * * • 

<fl^nT^i*MtNI, Cr, Mo^^l^Tl«nT^& 

a -5 = 

rt5 >H^^^>W«ot^^ aiH:J:D«ttttft**fc 

ffl V> T cfc V» . 

ftl tt5 I i ^' t t § . 



(g) WO97/00374 

t5 5 ,>XHTtt.lftT*S=n (A 1 j O i ) = * * < 

Z r O.) . mtmm (S I.N«> Off**'*' 
^S^XtLTHI is*aO4jftlftW t i§lie50kg/miii*a±. *ow 

iffi » tt ^tIIf4 OOtftifltfltll^. :n ^ finl ' :Si! 
fn j i s¥lC4^fllftiSi)tT 1 0 0 k B /mm'tt±. SOOUiTi 

Bll«l«m<" 4 0 0 t:BUt«. s.o 

Wil^lOOkg/n.mHH. *f £ L < 1 3 0 k g / m m' ^ ± £ T * ^ £ 

* * * c » * ■ i -i n © « * * « * {;I ^ c ^ fc * T * 5 ' 
ffl^*B«*xn»ifttt. fiMtt. i,-ifif-A, ft**-*** 

>99 = >if»«ftttBt^a<. nous^^^Tt^ h«it«< 



(g) WO97/00374 

& ffl tt . 1 5 0TI*66 0 OTCTJS. 

^MA^IWM^ «Mfc£©&»©»*»lXK:J:0fT&5. «f C ft 

eS********^***^****"*"***- **** 
g -Cu-T i Ag-Ti *«#l«Sn, 

H tS © ffi * & K W 

gni, a ^ y u -7 * - m m m m t & a . 



( 10 ) 

g 3 tt, M7Mliaf^. 

ft ^ (D to. m 

i a- )i f u y ? - 



WO 97/00374 



3 rs » ff # 

5 

10 iSftffi 

i i ftmm 

1 2 ¥**B5 
13 1*3 Jit® 
1 4 mSP^fS® 

s G4105)*ffl^fc. 

**0*tttt. *m4>2 5mm. *@*2 2mm, £^2 5mm. AM* 2 

0 m m T $> -5> o 

0^¥®S3Mm, *Hft*l. 6MmttT (J I S 

+ jft n a * ) k jp x b fc o 



( 11 ) 



WO 9 7/0 0 3 7 4 



fnfn5 , 12> 18 , 2 5m m ««*«t.««^^^ Ul ' 



«EA$Bia Cm) 


SI®&A®@^ (%) 


3S«9tfiLS (jib) 


6 


1 2 


0 


1 2 


2 5 


0 


1 8 


3 7 


6 


2 5 


5 1 


1 0 



L , *«>«flft»H*2. 4, 6, 8»t«fc***. 
3 n m fc ft o fc = 

SSfc, in.**!** 2 2 0 0 tO**TM»lU *VB*-tr>* 

r- H- I- M" # H & 12 ? 5 9 = > ^ ** 5 « ® ¥ ^ T ' 2 

Jn X & K tt 2 /z m tl * n * JP b & . 

B2Cl *«Wfc»^<*»«*o i ^ttff»^^^^^ t ' 

b**2«, °*" SNC 8 3 6 (J 1 S 

G4 1 0 2) *«V>fc. «g0 3 0 mm, * £ * ft * 2 

5 mm. 4*4 OmmT**. * * * C * * ^ T Jf ft If 1 0 S » * f * * * * » 
3 Etfg* 3 Omm, *S 1 ■ 5 m m © * BS © ft ft ft * < S I C) t 5 5 * * X 

. fla**t*». »»iita:*ifi ott¥®«5*m, aisaai. smttT 

( + jft ¥ Jig ft $ ) tC }JP X b fc . 
** yh *#2'v©M«»3©**tt. ff ^50Mm©Ag-Cu-Ti^ 



( 12 ) WO9 7/0 0 3 7 4 



n i o0»«B««AnHaoM» <* 2 5 mm) c#-r* 

4,mtiiDL. f#<D!Dttibltt2 9, 2 2 * m £ ft o fc . 

3 

h *# 2 °**I SC r 4 4 0 (J I S G4 1 0 

nfc£^*^^«^^^"" IP& ^ fct ' 2«E<Dft***» 

a^^.tniot. 4 «HHo*frT«»u.*©«ioooaffi©a* 
xxmmm.*-? i e e o t:, 1 is 5B © h i p *as & fx o fc . 

_^7d» , o^n^-no (1 0 2) + (2 1 0) , (1 0 1) + (2 
1 0) 0H*f : " [d02) + (2 1 0) ] / U [do 

2) + (2 1 0) ] +0 C (1 0 1) + (2 1 0) ] ) tLT**>t,. X. fttt 
#©$£«M'Kf«S2 ic^To 

K 2 





a Wc w * tt 


ft tf % 


— 2 

14 5k g /mm 


IIC*IKi 


860*0 



iSnfcIMSISOmm- J* S 1 m m <0 M * * « 0 U U , » ft ® t * * ■ 
„ h *#2tl»Bfl ) ,n 1 0A g -TI*n9mbtiatTlOOOt 



( 13 ) 



WO 9 7/0 0 3 7 4 



. 3 0#&&ro*#T«O?tttt£fTofCo 

a^ ( nnfc^7b^IWl«^K ( 4 0 0 kHz) fc*0*MI- 
1 io«t|P«*6A« («n»*52 5mm) ^MU 

Kr IB 5 # ) L * » L • 

iffi ffi^Mli< 2 OlO^TliU 0©**» (02 5 mm) £ * 

III 2 m m H ID t fc = 

§HM 4 

m3 cm»T. *flffiil<D*A©«!H*Wn**&©Bi«T5. 15, 
25) 3 O^tHtStft.^a*- ^XtU^^^C* 

ft: ft tt , g3®i5i:S^fc. 

£ 3 



&A$Sffl0nn0 


^ffi^AffiS^ C96) 


? ^ O — >^aEftfi C^m) 


5 


7 


0 


1 5 


2 1 


0 


2 5 


3 5 


8 


3 0 


r 4 2 


1 1 



mmm 5 



mttt. tn<n2oi0T«iTi6, 5, - 2^t^fc 

6 

ggMH3©fl5«&ALAc*^'y h £ 

jg- © « * . *v p ® 1 ifl«*xft«*6c 



, 2 0 OtffliHtTili (*R) * 



( 14 ) 



WO 9 7/0 0 3 7 4 



bisk, *»wic*^<Ji»»a© mntM^^^** 1 '* 

G41 0 5) ft tt. ta^lmm. *£gP*S0 2 

7 , 5 SmmTfc*. ««3^«l,fcSft8**"* 3 0 mm, J? * 

1. 3m m l: M IbHM3i:U ft ft H * & * H 1 0 tt ¥ IB * 3 it m . SB 

^ yh *#2^©*»«#3©S*tt. «*.50„m©Ag-Cu-Ti* 
«»&A««?*lftU. «V>T**HI1 2 

(*25mm) LTSlSUfc. 

. M^«««*itffl^^^^-^ J ^ DAiHSNC6 3 1 ^ 1 5 G41 ° 2 
) fcffl^fc. ISM^©^^*- 2 5. 5mm, 

2 2, £^4 5mmT-&*. *■« 3 Tff « U fciftS**** * 
24. 5mm. 2 mmCJDl t*Mtt 3 i b . MI ^SIH 1 0 tt. 

¥iBfg 3,m, MffiSO. 8M»»T ( + "IWt- «« 

# 3 t bfc. 

• s^iTisttiioot;, 2 0 »«»©*frTff ofc. 



( 15 } WO9 7/0 0 3 7 4 

¥J »tB = <* 2 5mm) 

^im^Ornm. ***** 1 7mm, £S4 5mmT 

6 (J I S G4 1 0 3) C«K»a ■<««** :0 ' 5mm)«t^®^ 
|»70^A,-C«-T«*nmHTmt8..t 

, i 0 5 0 feS«S^i^ 

Dttfta*. as^^n^i o, un,^<aof:. 

4 3 9 (J I S G4 1 0 3> if ft * ft© * * » * « * 3 0^ m «^ 
jg4 0 m m & & <■ 



( 16 ) WO9 7/0 0 3 7 4 

x^n^'n, 7, 5, sum, £*©»omL*tt*n*n 

14, 10, 1 5 /imiftofe. 

8 iiuD^9 = >mm«*. = ft****® 



[01] 




WO 97/00374 



[0 2] 



^1 2 

10 



[06] 



[07] 




( 2i) WO 97/00374 



mnth&S^ PC T/JP96 / 0 1650 



iss^^o fcft^pag^ mmi&ftm (ipcj j 



B*B£ffl*r£&« 1 9 2 6 - 1 9 9 5f£ 

B*g£tH!]gffl*r££l8 H 7 1 - 1 9 9 6? 



A. §BB3©Jgr3#Sf4>#;K (SBSWfrtfJS (IPC) ) 

I n t.C I « F 0 1L 1/1 4. 1/18. 0 2 1 0 9 /0 0,9 / 3 2,9 / 4 0 



Int. CI' F01L1/14, 1/18. C J 1D 9 /0 0. 9 / 3 2. 9/4 0 



C. 

X 
Y 


ifS!»!)f.n5Xl 

TP", 6 1 — 1 03057, A CB*WX»3J5fttt) ,Jl.b)J.m« (21 

.8 6) »3H*r±*isfn i?fg^M^T«®i 3??b (7t^-«w 


. 0 5 


!§3fc©i6ffi©§^' 

i, i"3 

7-12,21-26 


Y 


JP, 6 — 92749, A (S^t^llftWWAtt) . 5. 43. 1 9 9 4 (0 5. 
9 4) fx?£ 0002,0003,0021-0024 (7 7 i '! — t) 


0 4. 


7-9, 21-23 


Y 


JP r 2 — 4 5 53.B2 (Wa£4*itS£;£) .1S.1JI.19H (2 9. 0 1. 
) 51 2131^3 6ftBPfS4flSJ?gl 4fr@ (7r 5 >J-ttL) 


1 0 


10-12. 24-26 


E 


JP, 8 — 47823. A (BB9IMM**&4t> . 2 0. 2 R. 1 9 9 6 ( 2 0. 
9 6 ) mE- 0 0 3 3,0 0 3 4 (7 r 5 »J -« U 


0 2. 


1,13 



TAj WiB«©*6*IKTI**<* -»«Wf*»*Bst- 
roj Dac^SHf>. ttflU RSfcfRtJMI 



^OSfff^fc*!-?!^"*"^ t>© 
rxj »cBra©fc***-ff*^ S*XK©*-e*MI 

TYJ »CBBaMO***«T*-!.r. aStOKtHKOlH 
r &J H— > h 7 7 5 'J -Xtt 



a»«3fi*«TLfcB 



10.09.96 



B*B1*s^/f (I SA/J PJ 
«B»*i 0 o 



skssh2«^©«^b 2 A. 09. 96 



. ^£g§^§- 03-3581-1101 3 3 5 5 



SSPCT/1SA/210 (352-<-^ ( 1 9 9 2 ^73) 



( 22 ) 



(ft) ^©^Stt. Bfct*R« (WIPO) fc£DHIK4!^ft&&*£SK:ft s 



